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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 2/20/2007 have been fully considered but they are 
not persuasive. Note that the rejection below has been changed to remove 
typographical errors and to clarify that the rejection of claim 1 is in view of Kamada. 
The applicant argues that "if a hydroxide is used without the Kamada process, adhesion 
remains bad." This argument appears to be erroneous, because the process taught by 
Kamada is to provide a hydroxide to a. copper foil in order to improve the adhesion to 
that copper foil. This is explicitly stated in the Kamada reference: "it has been found 
that copper foil laminated plates having a very high adhesion strength can be produced 
by employing the process of the invention", see Col 2 Ln 56-59. A part of this process is 
to provide a hydroxide (-OH group) on the copper foil, see Col 2 Ln 66 and the -OH 
group in Figures 1 and 2. The applicant further argues that Kamada requires the use of 
"oxygen free copper." Although Kamada does indeed use this phrase, it is then defined 
to include copper having an oxygen content of not more than 50 ppm (Col 2 Ln 45-47). 
Hence, the rejection of claim 1 in view of Horita and Kamada is maintained. 

Furthermore, the applicant requests that the examiner address the traversal of 
the rejection of claims 6 and 7 in view of the Nagai reference that is included in pages 8- 
9 of the prior response. However, the traversal is on the grounds that the Nagai 
reference does not overcome the deficiencies of Horita and Adler rejection. Since Adler 
is no longer being used in the rejection this traversal is rendered moot. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5, 8-11, 13-19 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Horita et al (U.S. Patent #6034422), in view of Kamada (U.S. Patent 

#4518449) 

With respect to claim 1 , Horita teaches a conductor substrate for 
mounting a semiconductor element (Fig. 5d, 120), at least a portion thereof 
mounting said semiconductor element being sealed with an insulating resin (Fig. 
5d, 190), wherein an uppermost surface layer of said conductor substrate 
comprises copper or an alloy thereof (Col 7 Ln 60-62), and said conductor 
substrate is partly or entirely covered with a layer of copper oxide (Fig. 5d, 130A 
and Col 1 1 Ln 47); but does not teach that the copper oxide contains a hydroxide 
formed upon surface treatment of said conductor substrate. Kamada teaches a 
copper oxide layer containing a hydroxide formed upon surface treatment of a 
conductor substrate (Col 2 Ln 7-27, --OH group). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to provide a 
copper oxide layer containing a hydroxide on the surface of the leadframe of 
Horita based on the teachings of Kamada in order to improve the adhesion to the 
copper layer. 
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With respect to claim 2, Horita teaches that said conductor substrate 
substantially comprises copper or an alloy thereof (Col 7 Ln 60-62). 

With respect to claim 3, Horita teaches a conductor substrate 
substantially comprising copper or an alloy thereof (Col 2 Ln 23-27). 

With respect to claim 8, Horita teaches that said conductor substrate is a 
lead frame (Abstract). 

With respect to claim 9, Horita teaches that said oxide layer is covering at 
least a portion of the surface of said conductor substrate except for wire- drawing 
portions (Fig. 5, 140). 

With respect to claim 10, Horita teaches that said oxide layer is covering 
the whole surface of said conductor substrate (Fig. 7, 130a). 

With respect to claim 11, Horita teaches that said conductor substrate is a 
heat-dissipating plate (copper is a thermally conductive material). 

With respect to claim 13, Horita teaches an oxide layer having a thickness 
in the range of 0.02 to 0.2 micrometers (Col 4 Ln 6-1 0). 

With respect to claim 14, Horita teaches that no segregated layer is 
formed between said conductor substrate and said layer of hydroxide-containing 
copper oxide when treated under a high-temperature condition (Fig. 6c, 130a). 

With respect to claim 15, Horita teaches a copper oxide layer that is not 
larger than 0.5 micrometers (Col 4 Ln 6-10), but does not teach that the oxide 
comprises needle-like crystals. Adler teaches an oxide layer having needle-like 
crystals (Col 1 Ln 18-19). It would have been obvious to one of ordinary skill in 
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the art at the time the invention was made to provide needle-like crystals in the 
oxide layer of Horita as taught by Adler in order to improve the adhesion of the 
layer. 

W ith respect to claim 16, Horita teaches that at least one semiconductor 
element (Fig. 5, 160) is mounted on a predetermined position of a conductor 
substrate described in claim 1 , and said conductor substrate is sealed with an 
insulating resin (Fig. 5, 190). 

With respect to claim 17, Horita teaches that said semiconductor 
substrate is substantially entirely sealed with said insulating resin (Fig. 5, 190). 

With respect to claim 18, Horita teaches that the semiconductor device is 
mounted on a substrate on a mounting substrate using a solder (Fig. 5, 170 and 
Col 1 1 Ln 24). 

With respect to claim 19, Horita teaches that the solder is a lead-free 
solder (Col 11 Ln 24). 

Initially, and with respect to claims 4, 5, and 14, note that a "product by 
process" claim is directed to the product per se, no matter how actually made, In 
re Hirao . 190 USPQ 15 at 17 (footnote 3). See also In re Brown . 173 USPQ 685; 
In re Luck . 177 USPQ 523; In re Wertheim . 191 USPQ 90 (209 USPQ 554 does 
not deal with this issue); In re Fitzgerald . 205 USPQ 594, 596 (CCPA); In re 
Marosi et al. . 218 USPQ 289 (CAFC); and most recently, In re Thorpe et al. . 227 
USPQ 964 (CAFC, 1985) all of which make it clear that it is the final product per 
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se which must be determined in a "product by process" claim, and not the 
patentability of the process, and that, as here, an old or obvious product 
produced by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that Applicant has burden of proof in 
such cases as the above case law makes clear. 

As to the grounds of rejection under section 103, see MPEP § 21 13 

With respect to claims 41 and 43, Horita teaches a substrate having a 
surface including a mounting portion to receive and mount thereon a 
semiconductor element (Fig. 5d, 120); and an outermost layer of copper oxide 
substantially covering the substrate surface (Fig. 5d, 130A and Col 11 Ln 47); but 
does not teach that the copper oxide contains a hydroxide formed upon surface 
treatment of said conductor substrate. Kamada teaches a copper oxide layer 
containing a hydroxide formed upon surface treatment of a conductor substrate 
(Col 2 Ln 7-27, -OH group). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to provide a copper oxide layer 
containing a hydroxide on the surface of the leadframe of Horita based on the 
teachings of Kamada in order to improve the adhesion to the copper layer. 

With respect to claim 42, Horita teaches an insulating resin covering 
substantially all of the substrate and the semiconductor element (Fig. 5d, 190). 
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Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horita and Kamada, in view of Nagai et al (U.S. Patent #2003/0044597). 

With respect to claims 6 and 7, Horita does not teach that said insulating 
resin is a resin comprising a hydroxyl group in the molecule thereof, and a 
hydrogen bonding force is generated between said hydroxyl group-containing 
resin and said layer of hydroxide-containing copper oxide. Nagai teaches an 
epoxy resin containing a hydroxyl group, wherein there is a hydrogen bonding 
force between the resin and a copper oxide (Paragraph 23). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
use an epoxy resin in the device of Horita as taught by Nagai in order to improve 
the adherence between the lead frame and resin. 

Allowable Subject Matter 

Claim 12 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben P. Sandvik whose telephone number is (571) 272- 
8446. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue Purvis can be reached on 571-272-1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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PRIMARY EXAMINER 



